The University experimental mine and pilot plant by University of Queensland. Dept. of Mining and Metallurgical Engineering
3 4067  0 0 0 4 1 6 8 7  4UNIVERSITY OF QUEENSLAND
DEPARTMENT OF 
MINING AND METALLURGICAL 
ENGINEERING
☆
THE
UNIVERSITY 
EXPERIMENTAL MINE 
AND
PILOT PLANT
«»•>'•
☆
101- 
.QW£ '5 
\
\
GeA
THE UNIVERSITY OF QUEENSLAND 
LIBRARY
i This book should be returned not later than the last date stamped 
, below. Points/fines may be imposed for late return.
; CAJFENS; a 
! UNSVERSl
L36/84
U N IV E R S IT Y  O F  Q U E E N S L A N D
DEPARTMENT OF MINING AND METALLURGICAL ENGINEERINGI -  UNIVERSITY EXPERIMENTAL MINE
TN202.Q4U51963
INTRODUCTION: GE0L GEN
The University Experimental Mine is located slightly less than 
6 road miles from the centre of Brisbane and about 3 miles from the
University at St. Lucia. The area of the property is 14.5 acres: a 
sketch plan of the property is shown at Figure 1.
The workings comprise those of several companies that operated 
in the area between 1919 and 1929* During this period, 1796 tons of 
lead and 227,3^3 ounces of silver were produced. The mine workings
were closed down in 1929 and remained derelict until acquired by the
University for the use of the Department of Mining and Metallurgical 
Engineering in June, 1951*
The mineralisation in the area has taken two distinct forms, 
namely, a silver-lead mineralisation which constituted the principal 
economic occurrence of ore, and a zinc mineralisation (associated with 
low silver values) upon which no production mining was carried out.
The former has been found to assume a steeply dipping pipe-like 
formation and the latter is represented by two ore-bodies associated 
with shearing.
Since the acquisition of the Mine by the Department, it has 
been rehabilitated to provide the facilities for demonstration, 
investigation and research as an "experimental mine" for undergraduate 
work in mining and related subjects and for post-graduate studies, 
research and testing facilities. The work of rehabilitation and the 
development of these unique facilities is still proceeding. The Mine 
affords facilities for undergraduate and post-graduate studies which 
are not available at the majority of other University Mining Schools 
throughout the world.
The Mine is controlled by the Department on behalf of the 
University and is designated as a "mine" in terms of the Mines 
Regulation Act (Queensland), the senior staff of the Department 
fulfilling the statutory requirements of the regulations.
SURFACE FEATURES:
The Open-Cut:
The principal surface feature of the area is the Open-Cut, 
which is some 80 ft. in diameter at its floor level and about 90 ft.
deep. Two means of access to the Open-Cut are available, one via 
the 9k ft. adit and the other via an inclined tramway/walkway from
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the surface. The floor of the Open-Cut is being developed as a site 
for research and testing facilities in the fields of explosives, jet 
piercing, drilling and the flameproof testing of electrical equipment.
At present housed on the floor of the Open-Cut are:-
a prefabricated building housing the equipment for jet piercing 
investigations;
a ballistic mortar for a comparative study of the strengths of 
different types of explosive;
a prefabricated building for the testing in inflammable atmospheres 
of electrical equipment for use in coal mines.
Plans are proceeding for the erection of an experimental drill-test 
rig for the study of the performance of rock drills through the 
instrumental control of operating variables.
Surface Buildings:
Forming an L-shaped background to the headframe of the Main 
Shaft are the winder house, compressor house, workshop and store 
buildings.
The winder house is equipped with a 25 h.p. electric-driven 
geared double-drum winder. The compressor house is equipped with a 
Holman Air Compressor, with a capacity of 150 cu.ft. of free air per 
minute at 100 lbs per square inch pressure; this unit is driven by a 
A-0 h .p. electric motor.
At an elevation below the surface brace, there is a small 
prefabricated laboratory for noise abatement studies in rock drilling. 
This includes an anechoic chamber for the measurement and analysis of 
the noise levels produced by pneumatic machines, such as a rock drill.
A 3-roomed flat, which is comfortably furnished, is provided 
for the use of the resident Mine Assistant; adjoining the flat are 
change rooms and the Mine Office, the normal mine office procedures 
being followed. A small lamp room, equipped for the storage and 
charging of portable electric cap lamps, is maintained.
A survey office, containing drawing tables and plan cabinets, 
is provided; as well as housing a comprehensive range of surveying 
equipment and facilities for teaching purposes, this office is now 
used for the demonstration of mining equipment, ventilation and dust 
sampling apparatus.
Adjacent to the survey office are two project rooms for the 
use of research staff. One of these houses a Ventilation Network 
Analyser, modified for the solution of air flow problems in multi- 
planar ventilation networks.
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Power to the mine is led into the property at 11,000 volts A.C. 
to a 200 kVA ground transformer and is broken down to -^15 volts 
3-phase and 230 volts single-phase respectively. Two main switch 
rooms are provided, one for the mine circuit proper and the other for 
the pilot plant and other ancillaries.
MINE SHAFTS:
Four shafts provide access from the surface to the underground 
workings, namely -
Main Shaft - This is a three-compartment vertical shaft, fully box- 
timbered, of overall dimensions V6" x 12'6". It is sunk to the 290 
ft. horizon and has been rehabilitated to serve the 1-16 ft., 1^ -0 ft. 
and 228 ft. Levels.
The headframe, fabricated of structural steel, is 36 ft. high 
to the centre of the sheaves. The sheaves are A-0 inches in diameter5and grooved to take ~s" dia. steel wire rope. The winding speed is 
285 ft. per minute.
Experimental Shaft - This is a two-compartment vertical shaft, the 
overall dimensions of which are 10 ft. by 5 ft. It is sunk to the 
15^ ft. Level and connects also with the 116 ft. Level by a cross­
cut. It is proposed to install a small Koepe friction winding unit on 
this shaft: the design is complete and it is hoped to commence 
fabrication in the near future.
Ventilation Shaft - This vertical shaft is sunk to a depth of 150 ft. and 
is connected to the 180 ft. Level. A connection has also been made 
by a cross-cut with the floor of the Open-Cut, thus serving as a 
ventilation testing station.
The Mine is ventilated by a Richardson axial flow fan, 
arranged for exhaust ventilation. The maximum capacity of the fan 
is 20,000 cubic feet per minute at 1-J inches of water gauge. This 
fan is driven by a 7'? h.p. motor, the speed of which can be varied 
by an electrical resistance controller.
Inclined Shaft - This shaft is sunk at an angle of 65° from the horizontal 
to the 1^ -0 ft. Level and equipped as a typical prospecting shaft. It 
is divided into two compartments, one fitted as a ladderway, and the 
other with skids to take a kibble. Sited at this shaft is a steam 
winch converted to operate with compressed air.
UNDERGROUND LEVELS:
The principal underground levels are:-
116 ft. L e v e l - This is an adit which provides access from the surface to 
the Main Shaft and thence to the underground levels. This level
kcomprises some k20 ft. of drives and cross-cuts, and houses at the 
shaft station the main underground electrical switch board and control 
panels. It forms the principal drainage outlet for water pumped from 
the lower workings of the Mine, flowing through a discharge pipe into 
a nearby creek, a tributary of the Brisbane River. This level is 
provided with a "dead-end" drive which will serve as a smoke chamber 
for mine rescue work and the testing of respirator rescue equipment. 
It is also connected by cross-cut to a 2-compartment shaft, the 
"Experimental Shaft".
lJpO ft. L e v e l - This level now comprises some fk O ft. of drives of both 
untimbered and heavily timbered sections. On this level, drives from 
the Main Shaft connect to the Ventilation Shaft and to the Inclined 
Shaft. A winze also connects this level to the 15^ ft. Intermediate 
Level. On the 1^ -0 ft. Level, a chamber has been excavated for 
additional aspects of rock drill test work and noise abatement studies 
this chamber is supported with roof bolts.
15J(, ft. Intermediate L e v e l - This level is about 135 ft* in length and is 
driven from the bottom of the Experimental Shaft; it is connected to 
the 1^ -0 ft. Level by a winze.
228 ft. L e v e l - The total length of workings at this level is about 680 
ft. There is a winze connection to the 1^ -0 ft. Level; rehabilitation 
of the level is proceeding. The water level is maintained below the 
228 ft. Level, which serves as the main pumping station for the Mine.
275 ft. L e v e l - This was the lowest level at the time that the Mine 
closed down and was entirely exploratory. It is not envisaged that 
the 275 ft* Level will be opened up in the near future.
TEACHING, RESEARCH AND TESTING FACILITIES
In the rehabilitation of the underground levels, the work has 
been carried out to provide a variety of facilities for teaching and 
research purposes. The levels are particularly suited to mine 
ventilation studies and the ventilation shaft, which is smooth timber- 
lined, provides a vertical ventilation test duct.
Opportunities for all forms of surveying are available and the 
Mine is used by students of all courses which include surveying as a 
subject, for both surface and underground surveying.
In addition to the research and testing facilities housed in 
the Open-Cut, a ventilation wind tunnel is housed adjacent to the 
Pilot Plant. This wind tunnel is being used in the study of aero­
dynamic aspects of design of mine shafts. Also adjacent to the pilot 
plant is a ventilation test duct used for under-graduate training in 
mine ventilation.
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Students taking Industrial Medicine use the Mine for studies 
in hygiene and industrial environments. The surface surroundings of 
the Mine are maintained in their natural setting, which includes many 
native Australian trees, and afford an ideal study centre for students 
of botany. The principal trees have been labelled with their 
botanical and common names.II -  MINERAL PROCESSING PILOT PLANT
The decision to erect the Pilot Plant was taken early in 1959 
when it became apparent that laboratory work on the treatment of 
uranium ores, which had been in progress within the Department for 
some time, had reached the stage at which larger scale continuous 
work was necessary. At this time, little ground suitable for the 
erection of such a plant was available at the University Experimental 
Mine and considerable work, by way of extension of the terrace on 
which the Treatment Plant now stands, had to be undertaken before 
building could commence. It was also necessary to construct an access 
road to the Plant and other parts of the property. The Department 
gratefully acknowledges the assistance which it received from the 
Queensland Government.
The group of buildings which comprise the Pilot Plant are :
(a) a set of coarse ore bins ahead of the Crusher Station;
(b) a Crusher Station;
(c) a set of fine ore bins ahead of the Treatment Plant; and
(d) a Treatment Plant.
A sketch plan of the buildings is shown in Figure 2.
COARSE ORE BINS AND CRUSHER STATION:
These are situated on a terrace adjacent to and below the 
Main Shaft of the University Experimental Mine. Ore may be delivered 
directly (a) by rail trucks from the shaft or (b) by road trucks (in 
the case of parcels of ore received for testing) into two timber ore 
bins each having a capacity of about 10 tons. These bins were designed 
and built as an undergraduate project by final year mining students 
during a vacation period. A lA-inch conveyor belt carries the ore 
into the Crusher Station.
The Crusher Station is a timber-framed steel-sheeted building 
with a floor area of approximately 715 sq.ft, and a maximum height of 
20 ft. The screen floor is 72 sq.ft, in area and is placed 11 ft. 
above ground floor level.
The flowsheet in the Crusher Station is conventional, the 
primary crusher running in open circuit and the secondary crusher in 
closed circuit with a woven-wire screen. The primary crusher is a 
16" x 10" 'Jacques' roll jaw crusher, powered by a 30 h.p. squirrel 
cage induction motor, and the secondary crusher is a 1A" 'Gyrex' '
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gyratory crusher, powered by a 15 h.p. motor. Ore from the two 
crushers is fed to the vibrating screen by a bucket elevator, oversize 
from the screen gravitating back to the gyratory crusher. Undersize 
from the screen is fed into the Crusher Station discharge bin.
The starters for the motor drives are electrically inter­
locked so that the machines are started in the correct sequence.
Once the plant is running, the stopping of any one unit will stop 
any preceding feeder unit.
FINE ORE BINS AND TREATMENT PLANT;
These are on a terrace some 20 ft. lower than the Crusher 
Station so that the crushed ore may be hand-trucked directly across 
to the top of the fine ore bins by track on a gradient of one per cent 
These form a three-compartment timber installation, having a total 
capacity of about 50 tons. A conveyor system beneath these bins 
carries the ore inside the mill and is so arranged that any required 
blending of ore from different bins may readily be obtained.
The Treatment Plant is a steel pre-fabricated building, 
sheeted with corrugated galvanized iron, having a floor area of 
approximately 3,200 sq.ft, and a maximum height of 22 ft. Included 
in the building is a T-shaped mezzanine floor, 12 ft. above ground 
level, with a floor area of approximately 1,900 sq.ft., which embraces 
store-rooms, laboratories and an area for storage tanks and agitators. 
The building runs north-south and attached to it at the north end is a 
balcony, some 350 sq.ft, in area, on which equipment has been 
installed for research work into the utilisation of solar energy in 
mineral dressing and hydro-metallurgical processes.
The Treatment Plant is divided into six sections, namely:
(a) a grinding, classification and flotation section;
(b) a hydrometallurgical section;
(c) an ancillary treatment section;
(d) a workshop;
(e) laboratories; and
(f) residue disposal.
Grinding, Classification and Flotation Section:
The crushed ore is delivered by a bucket elevator to the 
grinding section feeder bin, of ton capacity. Ore discharges from 
the bottom of this bin on to a belt feeder, the height of the ore on 
the belt being controlled by an adjustable gate. Water is fed to the 
grinding section from a constant head tank through a rotameter-type 
flow meter. Units in the grinding section are as follows:
(1) a 3' x 2' variable speed "Denver" ball mill, driven by a 10 h.p.
motor: the speed is infinitely variable between 20 and 60 r.p.m.
(2) a 2' x 2' "Austral-Otis" ball mill, running at V? r.p.m.;
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(3) a 9" spiral classifier for use with the 3' mill; and
(4) a 6" duplex variable speed spiral classifier for use with the 2' 
mill and for research work on classification.
In the course of construction are 12" and 18" dia. mills, which can 
be operated as batch or continuous units, and which will be provided 
with variable speed drives and variable length mill shells.
Equipment by way of flotation cells, shaking table, cyclones 
and related items are in course of installation.
Hydro-Metallurgical Section:
One of the major items in the hydro-metallurgical section is 
the leaching tank which is a ^ ft. dia. by ft. deep stt.inless steel 
tank, stirred by a 3-klade marine type propellor operating at 225 
r.p.m. The tank, which is jacketed for water or steam heating, is 
completely enclosed and is lagged with an asbestos composition. The 
leached pulp from this tank is filtered on a 3 ft. dia. by 1 ft. face 
stainless steel continuous drum filter, which is supplied with vacuum 
from a "Nash-Hytor" vacuum pump. The solvent extraction and stripping 
mixer-settlers are continuous perspex units, four in each circuit, 
made to a design developed within the Department such that inter-stage 
external pumps are not required.
In this section, also, is a stainless steel tower which is 
being used for the development of a process for the direct extraction 
of soluble metals from ore pulps by appropriate organic solvents.
When in operation, this unit dispenses with filters, or counter­
current-decantation thickeners, and mixer-settlers.
This section is still to be completed in that small C.C.D. 
thickeners, continuous leaching tanks and pachucas are awaiting 
installation.
Ancillary Treatment Section:
During the first two years since the construction of the Pilot 
Plant, emphasis has been mainly on comminution and hydrometallurgical 
processes, and because of this, the ancillary treatment section is 
incomplete. However, spiral concentrators, heavy media separation cone 
and drum units, an electrostatic separator and various other items of 
pilot plant equipment are available for research work.
Workshop:
The workshop provides a service facility for both the 
Experimental Mine and the Pilot Plant. The major items of equipment 
are :
(1) a 8-J" Porter-McLeod lathe;
(2) a mechanical hacksaw;
(3) a -J" pedestal drill;
(*0 a 6" bench grinder; and 
(3) a f^13V. welder.
The workshop also contains the various small items of equipment 
necessary for fabrication and maintenance purposes. This equipment 
is supplemented by other units available in the main workshops of the 
Department or the Faculty.
Laboratories:
Routine control equipment including a Beckman "Zeromatic" pH 
meter, "Reichert" binocular microscopes, and a laboratory leaching 
system are in use at the Pilot Plant. Fundamental research work on 
the characteristics of agitated solid-liquid systems is being carried 
out with equipment of particular design constructed at the Plant.
A "Friden" electric desk calculator is in constant use by all 
research staff at the Experimental Mine and Pilot Plant.
Residue Disposal:
A 20 ft. dia. Dorr thickener is being erected on a terrace 
adjacent to, but lower than, the Pilot Plant. All residues from the 
plant, after neutralisation, if necessary, will be pumped to this 
thickener; the thickener underflow will be dried in bunded areas and 
used, where necessary, to level and reclaim further ground within 
the property.
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LEGEND TO THE LAYOUT OF CRUSHER STATION AND PILOT PLANT
1 . Crude Ore Bins
2. Conveyor System
3. Jaw (Primary) Crusher
9. Bucket Elevator
3. Vibrating Screens
6. Gyratory (Secondary) Crusher
7. Intermediate Fine Ore Bins
8. Handtrucking System 
9* Fine Ore Bins (Mill)
10. Grinding, Classification & Flotation Section
11. Hydro-Metallurgical Section
12. Ancillary Treatment Section 
13• Receiving Bay and Workshop
19. Engineering Store
15- Mill Office & Research Laboratory 
16. Testing Laboratory 
17• General and Sample Store 
18. Solar Heating Bay
19• Solar Heating Instrumentation Section
20. Control Laboratory
21. Reagent Store
22. Research Laboratory
23. Research Laboratory
29. Balance and Microscope Room
25. Instrument Store & Repair Shop
26. Thickener
LAYOUT O F  CRUSHER
STATION 6 PILOT PLANT
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